Th is study provides the fi rst data on the occurrence of the mosaic leafh opper Orientus ishidae (Matsumura, 1902) (Hemiptera: Cicadellidae) in Poland. Th is species is native to Southeast Asia, adventive in Europe and feeds on cultivated plants. Orientus ishidae is a well-known carrier of Grapevine fl avescence doree phytoplasma which causes the grapevine yellows disease. Symptoms of phytoplasma diseases of grapevine include deformations, leaf chlorosis and withering of plants. Th e appearance of this species in Poland might be caused by observed climate variations and insuffi cient plant health controls in the international trade of plants.
Introduction
Th e number of alien leafh opper species has increased in Poland and also in other European countries over the last few years. Four adventive leafh opper species, which have adapted to new environments, have been recorded in Poland over the last two decades. Th ese are: Graphocephala fennahi Young, 1977 (Łabanowski and Soika 1998) , Stictocephala bisonia Kopp & Yonke, 1977 (Świerczewski and Stroiński 2011) , Japananus hyalinus (Osborn, 1900) (Walczak et al. 2012) and Eupteryx decemnotata Rey, 1891 (Lubiasz and . The leafhopper Orientus ishidae (Matsumura, 1902) (Fig. 1) is the next alien species that has not been reported in Poland before.
Th e genus Orientus DeLong, 1938 (Family: Cicadellidae Latreille, 1825 subfamily: Deltocephalinae Fieber, 1869; tribus: Athysanini Van Duzee, 1892) , is represented by two species: Orientus ishidae (Matsumura, 1902) and the recently described Orientus amurensis Guglielmino, 2005 . Both species are very similar to each other, with respect to size, body proportions and color. Orientus ishidae diff ers from O. amurensis by having very long and thin processes of pygofer ( Fig. 3: 6) , the presence of a tooth on genital plates (Fig. 3: 3), long and slender styles (Fig. 3: 4, 5) and massive and wide aedeagus ( Fig. 3: 1, 2) (Guglielmino 2005) . Orientus ishidae so far has been found in Japan (Hokkaido, Honshu, Kyushu and Shikoku), Taiwan, Korea and the Philippine Islands (Metcalf 1967) . It has been introduced into North America and Europe. In North America the species was recorded in the USA -New Jersey, New York, Maryland, Pennsylvania, Long Island, New Hampshire, District of Columbia, Ohio, Connecticut (Metcalf 1967) and in Canada (Hamilton 1983) . Data on the fi rst record of this species in Europe were provided by Guglielmino (2005) , who observed it in Italy in 1998. It has expanded its range and covers (Koczor et al. 2013) , Great Britain in 2011 (Anonymous 2012) , Slovenia (Jurc 2010) , Switzerland (Günthart and Mühlethaler 2002) and Germany in 2002 (Nickel 2010) . Th ere is some information posted on internet forums on the occurrence of O. ishidae in Belgium, Slovakia and Spain .
Orientus amurensis was described by Guglielmino (2005) in Eastern Russia (Maritime Territory) and China (Liaoning Province). It can be found on various trees and shrubs -oak, willow and legumes. Th is species inhabits broadleaved forests on herbaceous plants and diverse shrubs (Vilbaste 1968; Anufriev 1978) .
The mosaic leafhopper is relatively large (up to 6.5 mm long) and possesses characteristic coloration (Fig. 1) . Th e surface of the body is covered with a mosaic black line pattern on a creamy brown background. Adult insects emerge in the fi rst half of July and are observed till late October. It has one generation per year and overwinters as eggs, which are inserted into plant tissues (Nickel 2010) .
Like other representatives of its family, O. ishidae is a plant sap feeder, obtaining phloem sap by piercing vascular tissue. Th e mosaic leafh opper is a polyphagous species. It feeds on many species of trees, bushes and herbs. So far this species has been found feeding on: barberry (Berberis spp. (Sanders and DeLong 1919; Oman 1949; Ishihara 1968; Vilbaste 1968; Hamilton 1985; Seljak 2004; Guglielmino 2005; Mazzoni 2005; Nickel 2010; Lessio et al. 2016) . In Poland O. ishidae has been recorded on: pedunculate oak (Quercus robur), elms (Ulmus spp.), midland hawthorn (Crataegus oxyacantha), low juneberry (Amelanchier spicata) and common hazel (Corylus avellana).
Materials and Methods
Th e discovery of O. ishidae in Poland resulted from the collection and observation of adult insects. We employed common collecting methods used in applied entomology. Th ese included light trapping with an artifi cial light source (250 W mercury bulb), an entomological umbrella and visual examination of host plants.
Orientus ishidae was captured in a trap designed to catch the forest pest Zeiraphera griseana (Hübner, 1799) (Lepidoptera: Tortricidae). We took advantage of the fact that insects are attracted to light and caught some specimens inside a house.
Specimens were identifi ed using the identifi cation key by Guglielmino (2005) , by comparing the genital Our assessment of the pathogenicity for cultivated plants in Poland was based on a precise analysis of the scientifi c literature dealing with the ability of O. ishidae to transmit plant pathogens and also an analysis of the list of host plants.
Th e distribution of this species in Poland is presented on the unifi ed threat management (UTM) map and the division of Poland into zoogeographical regions is adopted from a series of Catalogues of Polish Fauna (Burakowski et al. 1973) .
Results
Orientus ishidae has been found only in urban areas. Th e species has seldom been detected outside the city limits. It is attracted to artifi cial light sources and enters apartments through open windows during the evening and at night. It moves towards light traps and screens illuminated by the artifi cial light of a mercury vapor lamp (Nickel 2010 Th e phytoplasma of the 16SrV group, which is associated with the fl avescence dorée (FD) disease of grapevines in Spain, France, Italy, Germany, Switzerland, Serbia and Slovenia (Rosenberger and Jones 1978) , was transmitted by specimens of O. ishidae under laboratory conditions to the vines (Lessio et al. 2016) . Th e disease induces symptoms that include yellowing and downward rolling of the leaf margins and is included in the EPPO A2 list of pests recommended for regulation by quarantine. Presently Scaphoideus titanus Ball, 1932 is known to be the major vector of phytoplasma causing FD (Lessio et al. 2016) , but the data on the salivary gland infestation of O. ishidae by phytoplasma suggest that this species might also be an important vector of FD and will perhaps be considered as a pest in Poland in the very near future. Th e phytoplasma of the 16SrV group was recorded in Poland on raspberry and blackberry (Cieślińska 2001) . Th e presence of phytoplasma of the 16SrV-C and -D groups in the bodies of O. ishidae was detected for the fi rst time in Europe in Slovenia, in 2009 (Mehle et al. 2010) . Later the pathogen of group 16SrV-D was also detected in 16% of specimens of O. ishidae collected in vineyards in the Lombardy region of Italy (Gaff uri et al. 2011) . Th e studies conducted by Gaff uri et al. (2011) revealed that the specimens of O. ishidae outnumbered those of well-known fl avescence dorée vector Scaphoideus titanus Ball. Th e third report of FD phytoplasma infested mosaic leafh opper comes from Switzerland, in which the 16SrV-C group was detected (Trivellone et al. 2015) . Th ose results indicated an urgent need to assess the transmission potential of this quarantine pathogen by O. ishidae. A recent, comprehensive study on the O. ishidae confi rms the mosaic leafh opper's ability to vector the FD disease (Lessio et al. 2016) . Th e research was performed in vineyards of Piedmont, in Italy. Insects acquired the phytoplasma while feeding on infected plants under both laboratory and fi eld conditions. In situ hybridization tests with the phytoplasma group 16SrV specifi c probe showed that the pathogen colonizes the salivary glands of the insects, which indicates that phytoplasma can be passed to the plants. However, only low effi ciency of FD phytoplasma transmission to grapevines was observed. Additionally, it was shown that O. ishidae develops on the grapevine canes, which is evidence that grapevine is a feeding and reproductive host of the leafh opper.
Moreover, experiments conducted on O. ishidae in the 1970s confi rmed the transmission of phytoplasma of the 16SrIII-A group ('Candidatus Phytoplasma pruni') to celeries (Rosenberger and Jones 1978) . Th is phytoplasma is known as a causal agent of Peach X disease, which is common in North America but sporadic in Europe and Japan, and is considered to be a serious threat to trees and shrubs of the genus Prunus. Symptoms of this disease include changes in the color of leaf and fruit tissue, fruit deformation and shoot dieback (Davis et al. 2013) . Phytoplasma of the 16SrIII group was detected only once in Poland in spruce tissue, but it has not been confi rmed if it belongs to the same group as phytoplasmas causing drupaceous tree diseases (Kamińska and Śliwa 2008) .
In the adjacent countries, where O. ishidae had been introduced earlier, it has expanded its range and the number of its localities has been increasing year by year. In Germany it has been found in a few dozen new localities since it was recorded for the fi rst time in this country some years ago (Nickel 2010) . Th e climate in Poland will probably favor this species and O. ishidae will become a permanent component of Polish fauna.
